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INDAZOLE DERIVATIVES 

This application is a division of application Ser. No. 
10/548,475 ?led Sep. 12, 2005 now US. Pat. No. 7,470,717, 
which in turn is an application ?led under 35 U.S.C. §371 
based upon International Application No. PCT/JP2004/ 
011287 ?led Jul. 30, 2004, claiming priority to Japanese 
Application No. 2003-203508 ?led Jul. 30, 2003. 

TECHNICAL FIELD 

The present invention relates to indazole derivatives or 
pharmaceutically acceptable salts thereof which have antitu 
mor activities or the like. 

BACKGROUND ART 

As indazole derivatives, various compounds have been 
known [Japanese Published Unexamined Patent Application 
(Kokai) No. 32059/1990; WO 01/53268; WO 02/10137; and 
Khimiya Geterotsiklicheskikh Soedinenii, vol. 7, pages 957 
959 (1978)]. 

In Japanese published Unexamined Patent Application 
(Kokai) No. 32059/ 1990, compounds represented by For 
mula (II) 

(11) 

{wherein R” represents a hydrogen atom, nitro, NR3AIR3A2 
[wherein R” l and RM2 may be the same or different and each 
represents a hydrogen atom, substituted or unsubstituted 
lower alkyl (the carbon number in the lower alkyl is 1 to 6), 
lower alkanoyl (the carbon number in the lower alkanoyl is 1 
to 6) or the like] or the like, R4A represents a hydrogen atom 
or the like, Ar represents pyridyl, substituted or unsubstituted 
2-oxochromenyl [the 2-oxochromenyl is bonded to ethenyl 
(4CH:CHi) on its benzene ring, and the substituent(s) on 
the 2-oxochromenyl is lower alkyl having 1 to 6 carbon 
atom(s) or lower alkoxy having 1 to 6 carbon atom(s)], or 
substituted or unsubstituted phenyl [substituents QSAI, Q5“12 
and Q“3 in the substituted phenyl may be the same or differ 
ent and each represents a hydrogen atom, halogen, nitro, 
nitroso, hydroxy, carboxy, lower alkyl having 1 to 6 carbon 
atom(s), lower alkoxy having 1 to 6 carbon atom(s), lower 
alkoxycarbonyl having 1 to 6 carbon atom(s), NRSAIRSA2 
(wherein R5“11 and R5“12 have the same meanings as R3“11 and 
R”2 de?ned above, respectively), or O(CH2),m,NR5A3R5A4 
(wherein nd represents an integer of 1 to 6 and RSA3 and RSA4 
have the same meanings as R“1 and RM2 de?ned above, 
respectively), or any two from the groups Q“1 to Q“3 are 
combined together to form 4O(CR5A5R5A6)Oi (wherein 
two terminal oxygen atoms are bonded to the phenyl at adja 
cent carbon atoms on the phenyl and R5“15 and RSA6 may be 
the same or different and each represents a hydrogen atom or 
lower alkyl having 1 to 6 carbon atom(s), or R5“15 and R“6 are 
combined together to form alkylene having 4 or 5 carbon 
atoms), provided that the QSAI, Q5“12 and O“3 which are the 
substituents in the substituted phenyl are not simultaneously 
hydrogen atoms]) are disclosed. 
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2 
In WO 01/53268, compounds having suppressive activity 

on cell differentiation represented by Formula (III) 

(111) 
R38 

H 

[wherein R53 represents CH:CHiRSB 1 (wherein R55 1 rep 
resents substituted or unsubstituted alkyl, substituted or 
unsubstituted aryl, a substituted or unsubstituted heterocyclic 
group or the like) and R33 represents alkyl, aryl, CH:CHi 
R552 (wherein R552 represents substituted or unsubstituted 
aryl, substituted or unsubstituted heteroaryl or the like)] are 
disclosed. 

In WO 02/ 10137, compounds having inhibitory activity 
against c-jun N-terminal Kinase (JNK) represented by For 
mula (IV) 

(1V) 

N 
N/ 
H 

[wherein R5 C represents CH:CHiR5 Cl (wherein R5 Cl rep 
resents substituted or unsubstituted aryl, substituted or 
unsubstituted heteroaryl or the like) and R3 C represents halo 
gen, hydroxy, amino or the like] are disclosed. 

In Khimiya Geterotsiklicheskikh Soedinenii, vol. 7, pages 
957-959 (1978), compounds represented by Formula (V) 

(V) 

(wherein RID represents methoxy or nitro) are disclosed. 

DISCLOSURE OF THE INVENTION 

An object of the present invention is to provide indazole 
derivatives or pharmaceutically acceptable salts thereof 
which are useful as an antitumor agent or the like. 
The present invention relates to following (1) to (24). 
(1) An indazole derivative represented by Formula (I) 

/ /R1 

W], 
[wherein R1 represents CONRlaRlb (wherein R1“ and R” 
may be the same or different and each represents a hydrogen 
atom, substituted or unsubstituted lower alkyl, substituted or 

(I) 
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unsubstituted aryl, substituted or unsubstituted aralkyl, or a 
substituted or unsubstituted heterocyclic group, or R1“ and 
R” are combined together with the adjacent nitrogen atom 
thereto to form a substituted or unsubstituted heterocyclic 
group) or NRlchd (wherein R1” represents substituted or 
unsubstituted lower alkylsulfonyl or substituted or unsubsti 
tuted arylsulfonyl and R” represents a hydrogen atom or 
substituted or unsubstituted lower alkyl) and R2 represents a 
hydrogen atom, halogen, cyano, nitro, hydroxy, carboxy, 
lower alkoxycarbonyl, substituted or unsubstituted lower 
alkyl, substituted or unsubstituted lower alkoxy, substituted 
or unsubstituted lower alkanoyl, CONR2aR2b (wherein R2“ 
and sz may be the same or different and each represents a 
hydrogen atom, substituted or unsubstituted lower alkyl, sub 
stituted or unsubstituted aryl, substituted or unsubstituted 
aralkyl or a substituted or unsubstituted heterocyclic group, 
or R2“ and sz are combined together with the adjacent nitro 
gen atom thereto to form a substituted or unsubstituted het 
erocyclic group) or NRZCR” (wherein R26 and demay be the 
same or different and each represents a hydrogen atom, sub 
stituted or unsubstituted lower alkyl, substituted or unsub sti 
tuted lower alkanoyl, substituted or unsubstituted aroyl, sub 
stituted or unsubstituted heteroaroyl, substituted or 
unsubstituted aralkyl, substituted or unsubstituted lower 
alkylsulfonyl or substituted or unsubstituted arylsulfonyl)], 
or a pharmaceutically acceptable salt thereof. 

(2) The indazole derivative or the pharmaceutically accept 
able salt thereof according to (1), wherein R1 is CONRlaRlb 
(wherein R1“ and R” have the same meanings as de?ned 
above, respectively) and R2 is a hydrogen atom or substituted 
or unsubstituted lower alkoxy. 

(3) The indazole derivative or the pharmaceutically accept 
able salt thereof according to (1), wherein R1 is NRlchd 
(wherein R“ and K” have the same meanings as de?ned 
above, respectively) and R2 is substituted or unsubstituted 
lower alkoxy. 

(4) The indazole derivative or the pharmaceutically accept 
able salt thereof according to (1), wherein R1 is CONRlaRlb 
(wherein R1“ and R” have the same meanings as de?ned 
above, respectively) and R2 is halogen or substituted or 
unsubstituted lower alkyl. 

(5) The indazole derivative or the pharmaceutically accept 
able salt thereof according to (1), wherein R1 is NRlchd 
(wherein R“ and K” have the same meanings as de?ned 
above, respectively) and R2 is a hydrogen atom. 

(6) A pharmaceutical composition which comprises, as an 
active ingredient, the indazole derivative or the pharmaceuti 
cally acceptable salt thereof according to any of (1) to (5). 

(7) An antitumor agent which comprises, as an active ingre 
dient, the indazole derivative or the pharmaceutically accept 
able salt thereof according to any of (1) to (5). 

(8) A therapeutic agent for hematopoietic tumor which 
comprises, as an active ingredient, the indazole derivative or 
the pharmaceutically acceptable salt thereof according to any 
of (1) to (5). 

(9) A therapeutic agent for leukemia which comprises, as 
an active ingredient, the indazole derivative or the pharma 
ceutically acceptable salt thereof according to any of (1) to 
(5). 

(10) A therapeutic agent for myeloma or lymphoma which 
comprises, as an active ingredient, the indazole derivative or 
the pharmaceutically acceptable salt thereof according to any 
of (1) to (5). 

(11) A therapeutic agent for solid carcinoma which com 
prises, as an active ingredient, the indazole derivative or the 
pharmaceutically acceptable salt thereof according to any of 
(1) to (5). 
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4 
(1 2) A therapeutic agent for cancer derived from mammary 

cancer, uterine body cancer, uterine cervix cancer, prostatic 
cancer, bladder cancer, renal cancer, gastric cancer, esoph 
ageal cancer, hepatic cancer, biliary tract cancer, colon can 
cer, rectal cancer, pancreatic cancer, lung cancer, oral cavity 
and pharynx cancer, osteosarcoma, melanoma or brain neo 
plasm, which comprises, as an active ingredient, the indazole 
derivative or the pharmaceutically acceptable salt thereof 
according to any of (1) to (5). 

(13) Use of the indazole derivative or the pharmaceutically 
acceptable salt thereof according to any of (1) to (5) for the 
manufacture of an antitumor agent. 

(14) Use of the indazole derivative or the pharmaceutically 
acceptable salt thereof according to any of (1) to (5) for the 
manufacture of a therapeutic agent for hematopoietic tumor. 

(15) Use of the indazole derivative or the pharmaceutically 
acceptable salt thereof according to any of (1) to (5) for the 
manufacture of a therapeutic agent for leukemia. 

(16) Use of the indazole derivative or the pharmaceutically 
acceptable salt thereof according to any of (1) to (5) for the 
manufacture of a therapeutic agent for myeloma or lym 
phoma. 

(17) Use of the indazole derivative or the pharmaceutically 
acceptable salt thereof according to any of (1) to (5) for the 
manufacture of a therapeutic agent for solid carcinoma. 

(18) Use of the indazole derivative or the pharmaceutically 
acceptable salt thereof according to any of (1) to (5) for the 
manufacture of a therapeutic agent for cancer derived from 
mammary cancer, uterine body cancer, uterine cervix cancer, 
prostatic cancer, bladder cancer, renal cancer, gastric cancer, 
esophageal cancer, hepatic cancer, biliary tract cancer, colon 
cancer, rectal cancer, pancreatic cancer, lung cancer, oral 
cavity and pharynx cancer, osteosarcoma, melanoma or brain 
neoplasm. 

(19) A method for treating tumor, comprising a step of 
administering an effective amount of the indazole derivative 
or the pharmaceutically acceptable salt thereof according to 
any of(1) to (5). 

(20) A method for treating hematopoietic tumor, compris 
ing a step of administering an effective amount of the indazole 
derivative or the pharmaceutically acceptable salt thereof 
according to any of (1) to (5). 

(21) A method for treating leukaemia, comprising a step of 
administering an effective amount of the indazole derivative 
or the pharmaceutically acceptable salt thereof according to 
any of(1) to (5). 

(22) A method for treating myeloma or lymphoma, com 
prising a step of administering an effective amount of the 
indazole derivative or the pharmaceutically acceptable salt 
thereof according to any of (1) to (5). 

(23) A method for treating solid carcinoma, comprising a 
step of administering an effective amount of the indazole 
derivative or the pharmaceutically acceptable salt thereof 
according to any of (1) to (5). 

(24) A method for treating cancer derived from mammary 
cancer, uterine body cancer, uterine cervix cancer, prostatic 
cancer, bladder cancer, renal cancer, gastric cancer, esoph 
ageal cancer, hepatic cancer, biliary tract cancer, colon can 
cer, rectal cancer, pancreatic cancer, lung cancer, oral cavity 
and pharynx cancer, osteosarcoma, melanoma or brain neo 
plasm, comprising a step of administering an effective 
amount of the indazole derivative or the pharmaceutically 
acceptable salt thereof according to any of (1) to (5). 
The compounds represented by General Formula (I) are 

hereinafter referred to as Compound (I). The same is true for 
compounds represented by other formula number. 
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In the de?nitions for each groups in Formula (I): 
(i) The halogen includes ?uorine, chlorine, bromine, and 

iodine atoms. 
(ii) Examples of the lower alkyl and the lower alkyl moi 

eties of the lower alkoxy, the lower alkoxycarbonyl and the 
lower alkylsulfonyl include, for example, linear, branched or 
cyclic alkyl or alkyl comprising these alkyls in combination, 
having 1 to 10 carbon atom(s). More speci?c examples 
thereof are as follows. 

(ii-a) Examples of the linear or branched lower alkyl 
include, for example, methyl, ethyl, n-propyl, isopropyl, 
n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, neopen 
tyl, n-hexyl, n-heptyl, n-octyl, n-nonyl and n-decyl; 

(ii-b) examples of the cyclic lower alkyl include, for 
example, cyclopropyl, cyclobutyl, cyclopentyl, cyclo 
hexyl, cycloheptyl, cyclooctyl, cyclodecyl, noradaman 
tyl, adamantyl, bicyclo[2.2.l]heptyl, bicyclo[2.2.2]oc 
tyl, bicyclo[3.3.0]octyl and bicyclo[3.3.l]nonyl; and 

(ii-c) examples of the lower alkyl comprising linear or 
branched alkyl and cyclic alkyl include, for example, 
cyclopropylmethyl, cyclopentylmethyl and cyclooctyl 
ethyl. 

(iii) The alkylene moiety of the aralkyl has the same mean 
ing as the group formed by removing one hydrogen atom 
from the linear or branched lower alkyl (ii-a) in the de?nition 
of the lower alkyl de?ned above. 

(iv) Examples of the aryl and the aryl moieties of the aroyl, 
the arylsulfonyl and the aralkyl include, for example, mono 
cyclic aryls or fused aryl in which two or more rings are fused, 
and more speci?c examples include aryl having 6 to 14 car 
bon atoms as ring-constituting members, such as phenyl, 
naphthyl, indenyl or anthranyl. 

(v) Examples of the lower alkanoyl include, for example, 
linear, branched, or cyclic lower alkanyol, or lower alkanoyl 
comprising these lower alkanoyls in combination, having 1 to 
8 carbon atom(s), such as formyl, acetyl, propionyl, butyryl, 
isobutyryl, valeryl, isovaleryl, pivaloyl, hexanoyl, heptanoyl, 
octanoyl, cyclopropylcarbonyl, cyclobutylcarbonyl, cyclo 
propylmethylcarbonyl, cyclopentylcarbonyl, cyclohexylcar 
bonyl, l-methylcyclopropylcarbonyl or cycloheptylcarbo 
nyl. 

(vi) Examples of the heterocyclic group include, for 
example, heteroaromatic group and heteroalicyclic group. 
Examples of the heteroaromatic group include, for example, 
monocyclic aromatic heterocyclic group or fused heteroaro 
matic group in which two or more rings are fused. The type 
and number of the heteroatom contained in heteroaromatic 
group are not speci?cally limited and the heteroaromatic 
group may contain, for example, one or more heteroatoms 
selected from the group consisting of nitrogen atom, sulfur 
atom and oxygen atom. More speci?c examples include het 
eroaromatic group having 5 to 14 carbon atoms as ring 
constituting members, such as furyl, thienyl, pyrrolyl, imida 
Zolyl, pyrazolyl, triazolyl, tetrazolyl, oxazolyl, oxadiazolyl, 
thiazolyl, pyridyl, pyraZinyl, pyrimidinyl, pyridaZinyl, triaZi 
nyl, indolyl, indazolyl, benZimidazolyl, benzoxazolyl, ben 
zothiazolyl, quinolyl, isoquinolyl, phthalaZinyl, naphthyridi 
nyl, quinoxalinyl, quinazolinyl, cinnolinyl, purinyl or 
coumarinyl. Examples of the heteroalicyclic group include, 
for example, monocyclic heteroalicyclic group or fused het 
eroalicyclic group in which two or more rings are fused. The 
type and number of the heteroatom contained in heteroalicy 
clic groups are not speci?cally limited and the heteroalicyclic 
group may contain, for example, one or more heteroatoms 
selected from the group consisting of nitrogen atom, sulfur 
atom and oxygen atom. More speci?c examples include, for 
example, pyrrolidinyl, thiazolidinyl, oxazolidinyl, piperidyl, 
1,2-dihydropyridyl, piperaZinyl, homopiperaZinyl, mor 
pholinyl, thiomorpholinyl, pyrazolinyl, oxazolinyl, dioxola 
nyl, tetrahydropyranyl, tetrahydrothiopyranyl, tetrahydrofu 
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6 
ryl, tetrahydroquinolyl, tetrahydroisoquinolyl, 
tetrahydroquinoxalinyl, octahydroquinolyl, indolinyl and 
isoindolinyl. 

(vii) Examples of the heterocyclic group formed together 
with the adjacent nitrogen atom include 5- or 6-membered 
monocyclic heteroalicyclic group containing at least one 
nitrogen atom (the monocyclic heteroalicyclic group may 
further contain any other of a nitrogen atom, an oxygen atom 
and a sulfur atom) and bicyclic or tricyclic fused heterocyclic 
group containing at least one nitrogen atom in which 3- to 
8-membered rings are fused (the fused heterocyclic group 
may further contain any other of a nitrogen atom, an oxygen 
atom and a sulfur atom). More speci?c examples include, for 
example, pyrrolidinyl, pyrrolidonyl, piperidino, piperaZinyl, 
morpholino, thiomorpholino, homopiperidino, homopiper 
aZinyl, tetrahydropyridyl, tetrahydroquinolyl, tetrahydroiso 
quinolyl, indolyl and isoindolyl. 

(viii) The heteroaryl moiety in the heteroaroyl has the same 
meaning as the heteroaromatic group in the heterocyclic 
group (vi) de?ned above. 

(ix) Examples of the substituents in the substituted lower 
alkyl, the substituted lower alkoxy, the substituted lower 
alkylsulfonyl and the substituted lower alkanoyl, which may 
be the same or different and in number of l to 3, include 

(ix-a) hydroxy, 
(ix-b) oxo, 
(ix-c) carboxy, 
(ix-d) lower alkoxy, 
(ix-e) lower alkoxycarbonyl, 
(ix-f) arylsulfonyl, 
(ix-g) heteroaroyl, 
(ix-h) substituted or unsubstituted aryl (the substituent(s) 

in the substituted aryl, which is l to 3 in number, is for 
example, carboxy, lower alkoxycarbonyl, methylenedioxy 
and ethylenedioxy), 

(ix-i) a substituted or unsubstituted heterocyclic group [the 
substituent(s) (ix-ia) in the substituted heterocyclic group, 
which is l to 3 in number, is for example, lower alkyl, lower 
alkoxy and lower alkanoyl, and when the substituted hetero 
cyclic group is a substituted heteroalicyclic group, the sub 
stituent may be oxo], 

(ix-j) NR6aR6b [wherein R6“ and R6b may be the same or 
different and each represents a hydrogen atom, substituted or 
unsubstituted lower alkyl (the sub stituent(s) in the substituted 
lower alkyl, which is l to 3 in number, is for example, halo 
gen, hydroxy or lower alkoxy) or substituted or unsubstituted 
lower alkanoyl (the substituent(s) in the substituted lower 
alkanoyl, which is l to 3 in number, is for example, halogen, 
hydroxy, lower alkoxy or aryl) or R6“ and R6b are combined 
together with the adjacent nitrogen atom thereto to form a 
heterocyclic group], 

(ix-k) CONRMR” (wherein R7“ and K” have the same 
meanings as R6“ and R6b de?ned above, respectively) and 

(ix-l) lower alkoxy-lower alkoxy. 
In the de?nition of the substituents (ix) in the substituted 

lower alkyl, the substituted lower alkoxy, the substituted 
lower alkylsulfonyl and the substituted lower alkanoyl, the 
halogen has the same meaning as (i) de?ned above; the lower 
alkyl and the lower alkyl moiety of the lower alkoxy, the lower 
alkoxycarbonyl and the lower alkoxy-lower alkoxy have the 
same meanings as (ii) de?ned above, respectively; the alky 
lene moiety of the lower alkoxy-lower alkoxy has the same 
meaning as the group formed by removing one hydrogen 
atom from the linear or branched lower alkyl (ii-a) in the 
de?nition of the lower alkyl de?ned above; the aryl and the 
aryl moiety of the arylsulfonyl have the same meanings as (iv) 
de?ned above, respectively; the lower alkanoyl has the same 
meaning as (v) de?ned above; the heterocyclic group has the 
same meaning as (vi) de?ned above; the heterocyclic group 
formed together with the adjacent nitrogen atom has the same 
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meaning as (vii) de?ned above; and the heteroaroyl has the 
same meaning (viii) de?ned above. 

(x) Examples of the substituents in the substituted aryl, the 
substituted aroyl, the substituted aralkyl, the substituted aryl 
sulfonyl, the substituted heteroaroyl, the substituted hetero 
cyclic group and the substituted heterocyclic group formed 
together with the adjacent nitrogen atom, which may be the 
same or different and is 1 to 3 in number, include 

(x-a) halogen, 
(x-b) hydroxy, 
(x-c) nitro, 
(x-d) cyano, 
(x-e) formyl, 
(x-f) carboxy, 
(x-g) lower alkoxycarbonyl, 
(x-h) substituted or unsubstituted lower alkyl [the substitu 

ent(s) in the substituted lower alkyl has the same meaning as 
(ix) de?ned above], 

(x-i) substituted or unsubstituted lower alkoxy [the sub 
stituent(s) in the substituted lower alkoxy has the same mean 
ing as (ix) de?ned above], 

(x-j) substituted or unsubstituted lower alkanoyl [the sub 
stituent(s) in the substituted lower alkanoyl has the same 
meaning as (ix) de?ned above], 

(x-k) substituted or unsubstituted lower alkylsulfonyl [the 
substituent(s) in the substituted lower alkylsulfonyl has the 
same meaning as (ix) de?ned above], 

(x-l) substituted or unsubstituted aroyl [the substituent(s) 
(x-la) in the substituted aroyl, which is 1 to 3 in number, is for 
example, halogen, hydroxy, nitro, cyano, carboxy, lower 
alkanoyl, lower alkoxycarbonyl, aralkyl, aroyl, substituted or 
unsubstituted lower alkyl (the sub stituent(s) in the substituted 
lower alkyl, which is 1 to 3 in number, is for example 
hydroxy) and substituted or unsubstituted lower alkoxy (the 
substituent(s) in the substituted lower alkoxy, which is 1 to 3 
in number, is for example hydroxy), 

(x-m) substituted or unsubstituted heteroaroyl [the sub 
stituent(s) in the substituted heteroaroyl has the same mean 
ing as (x-la) de?ned above], 

(x-n) substituted or unsubstituted aryl [the sub stituent(s) in 
the substituted aryl has the same meaning as (x-la) de?ned 
above], 

(x-o) a substituted or unsubstituted heterocyclic group [the 
substituent(s) in the substituted heterocyclic group has the 
same meaning as (ix-ia) de?ned above], 

(x-p) NRSGRSZ’ {wherein R8“ and RSZ’ may be the same or 
different and each represents a hydrogen atom, mono- or 
di-(lower alkyl)aminocarbonyl, substituted or unsubstituted 
lower alkyl [the substituent(s) in the substituted lower alkyl 
has the same meaning as (ix) de?ned above], substituted or 
unsubstituted lower alkanoyl [the sub stituent(s) in the sub sti 
tuted lower alkanoyl has the same meaning as (ix) de?ned 
above], substituted or unsubstituted lower alkoxycarbonyl 
[the substituent(s) in the substituted lower alkoxycarbonyl 
has the same meaning as (ix) de?ned above], substituted or 
unsubstituted aryl [the substituent(s) in the substituted aryl 
has the same meaning as (x-la) de?ned above], substituted or 
unsubstituted aroyl [the substituent(s) in the substituted aroyl 
has the same meaning as (x-la) de?ned above] or substituted 
or unsubstituted heteroalicyclic carbonyl [the substituent(s) 
in the substituted heteroalicyclic carbonyl, which is 1 to 3 in 
number, is for example, halogen, hydroxy, oxo, amino, nitro, 
cyano, carboxy, lower alkanoyl, lower alkoxycarbonyl, 
aralkyl, aroyl, substituted or unsubstituted lower alkyl 
(wherein the substituent(s) in the substituted lower alkyl, 
which is 1 to 3 in number, is for example hydroxy), substi 
tuted or unsubstituted lower alkoxy (the substituent(s) in the 
substituted lower alkoxy, which is 1 to 3 in number, is for 
example hydroxy)] or R8“ and RSZ’ are combined together 
with the adjacent nitrogen atom thereto to form a substituted 
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8 
or unsubstituted heterocyclic group [the substituent(s) in the 
substituted heterocyclic group formed with the adjacent 
nitrogen atom, which is 1 to 3 in number, is for example, 
halogen, hydroxy, oxo, amino, nitro, cyano, carboxy, lower 
alkanoyl, lower alkoxycarbonyl, aralkyl, aroyl, substituted or 
unsubstituted lower alkyl (the sub stituent(s) in the substituted 
lower alkyl, which is 1 to 3 in number, is for example 
hydroxy) or substituted or unsubstituted lower alkoxy (the 
substituent(s) in the substituted lower alkoxy, which is 1 to 3 
in number, is for example hydroxy)]}, 

(x-q) CONRgaRgb (wherein R9“ and Rgb have the same 
meanings as R8“ and RSZ’ de?ned above, respectively), 

(x-r) substituted or unsubstituted arylsulfonyl [the sub 
stituent(s) in the substituted arylsulfonyl has the same mean 
ing as (x-la) de?ned above], 

(x-s) substituted or unsubstituted lower cycloalkenyl (the 
substituent(s) in the substituted lower cycloalkenyl, which is 
1 to 3 in number, is for example, amino, oxo, mono- or 
di-(lower alkyl)amino, or a substituted or unsubstituted het 
erocyclic group [the substituent(s) in the substituted hetero 
cyclic group has the same meaning as (x-la) de?ned above]} 
and 

(x-t) substituted or unsubstituted heteroalicyclic carbonyl 
[the substituent(s) in the substituted heteroalicyclic carbonyl, 
which is 1 to 3 in number, is for example, halogen, hydroxy, 
oxo, amino, nitro, cyano, carboxy, lower alkanoyl, lower 
alkoxycarbonyl, aralkyl, aroyl, substituted or unsubstituted 
lower alkyl (the substituent(s) in the substituted lower alkyl, 
which is 1 to 3 in number, is for example hydroxy) or a 
substituted or unsubstituted lower alkoxy (the substituent(s) 
in the substituted lower alkoxy, which is 1 to 3 in number, is 
for example hydroxy)]. 
The substituent(s) in the substituted heteroalicyclic group, 

and the substituent(s) in the substituted heterocyclic group 
formed with the adjacent nitrogen atom may be, in addition to 
(x-a) to (x-t), the following (x-u) or (x-v): 

(x-u) oxo 
(x-v) iO(CRl O“Rmb)nOi(wherein Rl 0“ and R1 Ob may be 

the same or different and each represents a hydrogen atom, 
lower alkyl or the like, n represents 2 or 3, and the two 
terminal oxygen atoms are combined on the same carbon 
atom in the substituted heterocyclic group formed with the 
adjacent nitrogen atom) 

In the de?nition of the substituents (x) in the substituted 
aryl, the substituted aroyl, the substituted aralkyl, the substi 
tuted arylsulfonyl, the substituted heteroaroyl, the substituted 
heterocyclic group and the substituted heterocyclic group 
formed with the adjacent nitrogen atom, the halogen has the 
same meaning as (I) de?ned above; the lower alkyl and the 
lower alkyl moiety in the lower alkoxy, the lower alkoxycar 
bonyl, the lower alkylsulfonyl, the mono- or di-(lower alkyl) 
amino and the mono- or di-(lower alkyl)aminocarbonyl have 
the same meanings as (ii) de?ned above, respectively, and the 
two lower alkyl moieties in the di-(lower alkyl)amino and the 
di-(lower alkyl)aminocarbonyl may be the same or different; 
the alkylene moiety in the aralkyl has the same meaning as 
(iii) de?ned above; the aryl and the aryl moiety in the aralkyl, 
the aroyl and the arylsulfonyl have the same meanings as (iv) 
de?ned above, respectively; the lower alkanoyl has the same 
meaning as (v) de?ned above; the heterocyclic group has the 
same meaning as (vi) de?ned above; the heterocyclic group 
formed with the adjacent nitrogen atom has the same meaning 
as (vii) de?ned above; the heteroaryl moiety in the het 
eroaroyl has the same meaning as (viii) de?ned above; and the 
heteroalicyclic moiety in the heteroalicyclic carbonyl has the 
same meaning as the heteroalicyclic group in the heterocyclic 
group (vi) de?ned above. Examples of the lower cycloalkenyl 
include, for example, cycloalkenyl having 4 to 8 carbon 
atoms, such as cyclobutenyl, cyclopentenyl, cyclohexenyl, 
cycloheptenyl, and cyclooctenyl. 
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Examples of the pharmaceutically acceptable salts of 
Compound (I) include, for example, pharmaceutically 
acceptable acid addition salts, metal salts, ammonium salts, 
organic amine addition salts, and amino acid addition salts. 
The acid addition salts include, for example, inorganic acid 
salts such as hydrochlorides, sulfates and phosphates; and 
organic acid salts such as acetate, maleate, fumarate, tartrates, 
citrates, lactates, aspartates, and glutamates. The metal salts 
include, for example, alkali metal salts such as sodium salts 
and potassium salts; alkaline earth metal salts such as mag 
nesium salts and calcium salts; as well as aluminum salts and 
Zinc salts. The ammonium salts include, for example, salts of 
ammonium and tetramethylammonium. The organic amine 
addition salts include, for example, morpholine salts and 
piperidine salts. The amino acid addition salts include, for 
example, lysine salts, glycine salts and phenylalanine salts. 

The hematopoetic tumor refers to tumors typically in 
hemocytes. Examples of pathosis based on the hematopoietic 
tumor are leukemia such as chronic myeloid leukemia and 
acute myeloid leukemia; myeloma such as multiple 
myeloma; and lymphoma. 

Production methods of Compound (I) will be described 
below. 

Me, Et, Pr, lPr, l'Bu, tBu, and Ph in the following reaction 
processes, structural formulae and tables represent methyl, 
ethyl, propyl, isopropyl, isobutyl, tert-butyl, and phenyl, 
respectively. The de?nitions of each groups in the following 
reaction processes have the same meanings as each groups 
de?ned above, unless otherwise noted. 
When a de?ned group changes under the reaction condi 

tions or is not suitable for carrying out the method in the 
following production methods, it is possible to obtain the 
targeted compound using a method for introduction and 
elimination of protective group commonly used in synthetic 
organic chemistry [for example, Protective Groups in 
Organic Synthesis, third edition, T. W. Greene, John Wiley & 
Sons Inc. (1999)]. If necessary, the order of reaction pro 
cesses such as introduction of substituents can be changed. 
Compound (I) can be produced according to the following 

reaction processes. 
Production Method 1 
Compound (I) can be produced using Compound (A) 

obtained in a similar manner to the known method [e.g., J. 
Org. Chem., vol. 52, page 19 (1987); Can. J. Chem., vol. 51, 
page 792 (1973)] according to the following process: 

R1 

P+Ph3-X' / / 
\N + \ l Step1 

g/ OHC \RZ 
(A) (B) 

R1 

\ \ \ \RZ 
/N g 

(I) 

(wherein X represents each atoms of chlorine, bromine or 
iodine and R1 and R2 have the same meanings as de?ned 
above, respectively) 
Step 1 
Compound (I) can be obtained by reacting Compound (A) 

with Compound (B) in the presence of a base, in a solvent 
such as methanol, ethanol, tetrahydrofuran (THF), N,N-dim 
ethylformamide (DMF), and mixtures of these solvents. 
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10 
Potassium carbonate, potassium tert-butoxide, and sodium 

hydride may be used as the base. To Compound (A), 1 to 10 
equivalent(s) of Compound (B) and the base are used, respec 
tively. The reaction is usually performed at temperatures 
between 0 and 100° C. for 1 to 72 hours. 
Production Method 2 
Among Compound (1), Compound (la) which have a spe 

ci?c functional group in R1 or R2 may also be produced using 
Compound (C) which have other functional group in R1 or R2 
obtained according to Production Method 1 or other known 
method (for example, Japanese Published Unexamined 
Patent Application (kokai) No. 3205 9/1 990) according to the 
following process. 

Although all the compounds mentioned as Compound (la) 
and the like in the following steps, are not always included in 
the scope of Compound (1), they are indicated as, for example, 
Compound (la) for the sake of convenience. Further, even 
among compounds called here Compound (C) in the follow 
ing Steps 2-1 to 2-5, there are compounds included in Com 
pound (1). 

le 

/ /R 

all e Step2 

\ 
/N 

N 
H 

(C) 
R1 

\ \\ 
\ R2 

/N 
N 
H 

(Ia) 

(wherein R18, le, R28 and R” represent the groups de?ned in 
following Steps 2-1 to 2-5, respectively. R18 and le have the 
same meanings as R1 de?ned above, respectively and R28 and 
sz have the same meaning as R2 de?ned above, respectively, 
unless otherwise de?ned in following Steps 2-1 to 2-5) 
Step 2-1 
(In Step 2-1, at least one of R18 and R28 is lower alkoxycar 
bonyl and at least one of le and sz is carboxy) 
Compound (la) can be obtained by subjecting Compound 

(C) to hydrolysis in water or in a mixed solvent of water and 
another solvent such as methanol, ethanol or THF, in the 
presence of a base such as sodium hydroxide or an acid such 
as hydrochloric acid. 

To Compound (C), 0.1 to 10 equivalent(s) of the acid or the 
base is preferably used. The reaction is usually performed at 
temperatures between 20 and 1000 C. for 1 to 72 hour(s). 
Step 2-2 
(In Step 2-2, at least one of R18 and R28 is nitro and at least one 
of le and R” is amino) 
Compound (la) can be obtained by treating Compound (C) 

with a reducing agent such as tin or iron in the presence of an 
acid such as concentrated hydrochloric acid or acetic acid in 
a solvent such as water, ethanol or a mixed solvent thereof, or 
in the absence of the solvent, or by subjecting Compound (C) 
to reduction in the presence of a catalyst such as palladium/ 
carbon, platinum dioxide or Raney nickel in an atmosphere of 
hydrogen gas or in the presence of a hydrogen donor such as 
hydraZine hydrate or ammonium formate in a solvent such as 
water, methanol, ethanol, THF, DMF, or a mixed solvent 
thereof. 
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To Compound (C), 1 to 100 equivalent(s) of the acid such 
as concentrated hydrochloric acid or acetic acid and 1 to 20 
equivalent(s) of the reducing agent such as tin or iron are 
preferably used. To Compound (C), 0.5 to 100 weight % of 
the catalyst and 1 to 100 equivalent(s) of the hydrogen donor 
are preferably used. The reaction is usually performed at 
temperatures between 0 to 100° C. for 1 to 72 hours. 
Step 2-3 
[In the Step 2-3, at least one of R18 and R28 is carboxy and at 
least one of le and sz is CONRIORl 1 (wherein R10 and R1 l 
have the same meanings as R1 a and R1 b de?ned above, respec 
tively)] 
Compound (Ia) can be obtained by reacting Compound (C) 

with Compound (V) represented by HNRIORl 1 (wherein R10 
and R11 have the same meanings as de?ned above, respec 
tively) in the presence of a condensing agent and an activating 
agent, in a solvent such as dichloromethane, THF, 1,4-diox 
ane, DMF or N-methylpiperidone or a mixed solvent thereof. 
Examples of the condensing agent include dicyclohexylcar 
bodiimide, 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide 
hydrochloride, polymer-bound 1 -ethyl-3-(3 -dimethylamino 
propyl)carbodiimide, and triphenylphosphine oxide-tri?uo 
romethanesulfonic anhydride. Examples of the activating 
agent include 1 -hydroxybenzotriazole and N-hydroxysuccin 
imide. 

To Compound (C), 1 to 20 equivalent(s) of the reducing 
agent, the activating agent and Compound (V) are preferably 
used, respectively. The reaction is usually performed at tem 
peratures between —20 and 80° C. for 30 minutes to 72 hours. 
Some of Compound (V) can be subjected to the reaction in the 
form of a salt formed by mixing with an activating agent. 
Step 2-4 
[In the Step 2-4, at least one of R18 and R28 is amino and at 
least one of le and R” is NHSO2R12 (wherein R12 represents 
substituted or unsubstituted lower alkyl or substituted or 
unsubstituted aryl)] 

In the de?nition of R12, the lower alkyl and the aryl have the 
same meanings as (ii) and (iv) de?ned above, respectively. 
The sub stituents in the substituted lower alkyl and the sub sti 
tuted aryl have the same meanings as (ix) and (x) de?ned 
above, respectively. 
Compound (Ia) can be obtained by reacting Compound (C) 

with Compound (VI) represented by RIZSOZCI (wherein R12 
has the same meaning as de?ned above) or Compound (VII) 
represented by (R12SO2)2O (wherein R12 has the same mean 
ing as de?ned above) in the presence of a base such as tri 
ethylamine, pyridine, p-dimethylaminopyridine, polyvi 
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12 
4-piperidinopolystyrene, in a solvent such as dichlo 
romethane, THF, 1,4-dioxane, DMF, or N-methylpiperidone 
or a mixed solvent thereof. 

To Compound (C), 1 to 20 equivalent(s) of the base and the 
Compound (VI) or Compound (VII) are preferably used, 
respectively. The reaction is usually performed at tempera 
tures between —20 and 80° C. for 30 minutes to 24 hours. 
Step 2-5 
[In the Step 2-5, at least one of R18 and R28 is substituent 
including halogen and at least one of le and R” is substituent 
including carboxy. The halogen has the same meaning as (i) 
de?ned above] 
Compound (Ia) can be obtained by treating Compound (C) 

with a strong base such as sodium hydride or n-butyllithium 
in a solvent such as THE, and reacting the obtained compound 
with gaseous or solid carbon dioxide. 

To Compound (C), 1 to 10 equivalent(s) of the strong base 
and 1 to 200 equivalent(s) of carbon dioxide are preferably 
used, respectively. The reaction is usually performed at tem 
peratures between —80 and 30° C. for 1 to 24 hours. 

Transformation of functional groups contained in R1 or R2 
in Compound (I) and the starting material can also be carried 
out by other known methods [for example, Comprehensive 
Organic Transformations, R. C. Larock, (1 989)] in addition to 
the above processes. 
Compound (I) having a desired functional group at a 

desired position can be obtained by carrying out the above 
processes in any suitable combination thereof. 

Isolation and puri?cation of the Products in the above 
mentioned production methods can be carried out by an 
appropriate combination of usual methods used in organic 
syntheses, such as ?ltration, extraction, washing, drying, con 
centration, crystallization and various chromatography. Inter 
mediates can also be use in the subsequent reaction step 
without further puri?cation. 

There can be isomers such as positional isomers, geometri 
cal isomers or optical isomers in Compound (I). All possible 
isomers including these isomers, and mixtures of the isomers 
in any ratio can be used in the present invention or included in 
the present invention. 
When it is desired to obtain a salt of Compound (I), in the 

case where it is obtained in a form of a salt, this may be 
puri?ed as it is, where it is obtained in a free form, it is 
dissolved or suspended in an appropriate solvent followed by 
adding an acid or a base thereto to form a salt. 
Compound (I) or pharmaceutically acceptable salt thereof 

may exist in the form of adducts with water or solvents. These 
adducts are also included in the present invention. 

Speci?c examples of Compound (I) are shown in Table 1 
nylpyridine, 4-morpholinomethylpolystyrene or which by no means limit the scope of the present invention. 

TABLE 1 

Compound 
Number RA RB salt 

1 CONMe2 H 
2 CONHCH2CH2CHMe2 H 
3 CONHCHZPh H 
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Compound 
Number RA RB s alt 

21 

22 

23 

24 

25 

26 

27 

29 

30 

31 

32 

H 

H 
0 

NM N 
H 

H NHSO2Me 
H NHSOZPh 

H 1 
O O 2 NCHZCOZEt 
K 

55 2% Q 

1 
CON NCOZEt 

K 

HCl 

HCl 

16 
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RA 

N / 
H 

Compound 
Number RA RB salt 

45 N H 

CON/w / 
K/N \ 

O 

46 H 
CON 

K/ N 
O 

47 / \ H 

CON\—/NSOZMe 
48 N H 

CON/w f k/ N\"/ N) 
O 

49 H 

CON COZEt 

50 H 

CON COZH 

51 H 
CON O 

K) 
O 

52 CONHCH2C02Me H 
53 CONHCHZCOZH H 

54 / \ OMe 

CON NCOMe 

55 H 

2 (5 
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Compound 
Number RA RB salt 

56 / \ H 

CON NCOiP 

57 H 
CON S \ 

K/ N \ 

O 

58 H 

CON/W / S 

k/ N \ 

O 

59 / \ H 

CON NCONHEt 

60 /—\ H 
CON NCOPr 

61 / \ H 2HCl 

CON NCOCHZNHZ 

62 / \ H 

CONHCHZCON O 

63 CONH(CH2)2NEt2 H 

64 H 

CON NH; 

65 /—\ H 
CON NCOCHZOMe 

66 /—\ H 
CON NCOiBu 

67 Me H 

(5 
O O 

22 
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Compound 
Number RA RB salt 

68 H 
CON Me Me 

K/N OH 

O 

69 / \ C1 

CON NCOMe 

70 CONHCHZCONHMe H 

71 / \ H 

CON NCOCHZNHCOMe 

72 H 
CON Me Me 

K/ N OH 

O 

73 / \ Me 

CON NCOMe 

74 / \ H HC1 

CON NCOCHZOH 

75 / \ H HC1 

CON NCOZMe 

76 / \ H HC1 

CON S 

77 H 
CON 

K/N Me 

O 

78 / \ H 

CON NCOCHZ’Bu 

79 CONH(CH2)2CO2Et H 
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RA 

N / 
H 

Compound 
Number RA RB salt 

80 H 

CON CONHMe 

81 H 

CONO CONEtZ 
82 H 

CONV 
83 /—\ Cl 

CON NCOZ’Bu 

84 / \ Me 

CON NCHO 

85 H 2HCl 

NH 

CON\J 
86 H 

CON CONHZ 

87 H 

CON OH 

88 H 
O 

K) COT/\[( 
Me O 

89 0 H 

CON NH 

90 H 

55 2 
o E 
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Compound 
Number RA RB salt 

91 H 

CONH(CH2)2CON O 

92 H 

CON CONMeZ 

93 CONH(CH2)2CONEt2 H 
94 CONHCH2CONEt2 H 

95 / \ Me 2HCl 

CON NH 

96 O H 

CON NMe 

97 H 2HCl 

CONH(CH2)3N O 

98 / \ H 

CON NCO(CH2)ZOMe 

99 H 

CON l 
N N 
H 

K/O 
100 / \ Me 

CON NCOCHZOMe 

101 \Nle H 2HCl 

CON NH 

102 M6 H 2HCl 

CON NH 
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Compound 
Number RA RB salt 

103 Me H 2HC1 

CON NH 

Me 

104 / \ H 2HC1 

CON NEt 

105 / \ H 

CON NCHZCHZOH 

106 / \ H 

CON N O 

107 / \ H HC1 
. 

CON NH 

108 /—\ H 2HC1 
CON NCHZCHZNMeZ 

109 / \ H HC1 

CON NCHZCHZOMe 

110 CONH(CH2)2NHEt H 
111 CONH(CH2)2NH2 H 2HC1 
112 CONH(CH2)2NHMe H HC1 

113 O H 

N 
CON 

OMe 

114 O H 

N Me 
CON 

OH 

Me 

115 O H HC1 

2% 
5 

CON 

K 

30 
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Compound 
Number RA RB salt 

116 O H HCl 

/—< M 
CON N 

\—/ M6 

117 H 

CON / 

118 H HCl 

120 H 2HCl 

CONH NH 

121 / \ H 

122 NH; H 2HCl 

123 /—\ O H 2HCl 

124 O H 2HCl 

CON NJ 
\_/ 
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36 

Compound 
Number RB s alt 

135 

136 

137 

138 

139 

140 

141 

142 

HC1 

Me OH 

NH 

NH 
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Compound 
Number RA RB salt 

143 /—\ O H 
CON N 

N 
\ 
Me 

144 /—\ O OH H 2HC1 

145 /—\ O H 

146 /—\ O H 

O N_M6 

147 H 

CON N_OH 

148 /—\ M6 M6 H 

CON N— >LM6 
O 










































































